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Abstract
Background  Few data are available on the long-term mortality and functional status of geriatric patients surviving 
after hospitalization for COVID-19. We compared the mortality and functional status 18 months after hospitalization 
for geriatric patients who were hospitalized for COVID-19 or another diagnosis.

Methods  This was a multicentric cohort study in Paris from January to June 2021. We included patients aged 75 years 
and over who were hospitalized with COVID-19 or not during this period and compared their vital and functional 
status 18 months after hospitalization.

Results  We included 254 patients (63 hospitalized for COVID-19). As compared with patients hospitalized for other 
reasons, those hospitalized for COVID-19 were younger (mean [SD] age 86 [6.47] vs. 88 [6.41] years, p = 0.03), less frail 
(median Clinical Frailty Scale score 5 [4–6] vs. 6 [4–6], p 0.007) and more independent at baseline (median activities 
of daily living score 5.5 [4–6] vs. 5 [3.5–6], p 0.03; instrumental activities of daily living score 3 [1–4] vs. 2 [0–3], p 0.04). 
At 18 months, 50.8% (n = 32/63) of COVID-19 patients had died versus 66% (n = 126/191) of non-COVID-19 patients (p 
0.03). On multivariate analysis, COVID-19 positivity was not significantly associated with 18-month mortality (adjusted 
hazard ratio 0.67, 95% confidence interval 0.40 to 1.13). At 18 months, the two groups did not differ in activities of 
daily living or frailty scores.

Conclusions  In this multicenter study of long-term mortality in geriatric patients discharged alive after 
hospitalization, positive COVID-19 status was not associated with excess mortality.
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Introduction
In December 2019, a novel coronavirus was detected and 
described in patients with severe pneumonia in Wuhan, 
China [1]. Quickly, SARS-Cov-2 infection spread world-
wide, and in January 2020, the World Health Organiza-
tion (WHO) declared COVID-19 a global pandemic. 
More than 775 million confirmed cases and about 7 mil-
lion deaths were reported by May 2024 [2]. The patho-
physiology and clinical characteristics are now well 
known [3]. This pandemic evolved in “waves”, punctu-
ated by increased number of cases and mutations in the 
virus leading to new variants [4]. Over time, vaccines 
and treatments were developed [3, 5], which changed the 
mortality and prognosis of infected patients.

The geriatric population is characterized by atypical 
symptoms of COVID-19, and various clinical symptoms 
are observed [6]. Patients with COVID-19 aged 70 years 
and over have the highest in-hospital mortality [7]. The 
in-hospital mortality ranged from 30% in patients aged 
70 to 79 years to 60% in those aged 80 years and over dur-
ing the first wave as compared with 5% in patients less 
than 40 years old [7, 8]. This outcome is extremely high as 
compared with the 6% in-hospital mortality of a similar 
population out of the COVID-19 context [9].

Only few data are available on the long-term progno-
sis of older patients after hospitalization for COVID-19 
[10, 11]. Among geriatric patients discharged alive from 
the hospital, the 6-month mortality ranged from 6 to 13% 
[12, 13], but no data are available at 18 months. Several 
pathologies such as sarcopenia, malnutrition or cardio-
vascular, respiratory or cognitive disease, induced or 
aggravated by COVID-19 [14–17], suggest that the long-
term prognosis could be poor.

The objective of this cohort study was to compare the 
mortality and functional prognosis of geriatric patients 
hospitalized for COVID-19 or another reason at 18 
months after hospitalization.

Materials and methods
Study design and setting
This was a multicentric cohort study of patients in three 
acute geriatric units (AGUs) in Paris, France from Assis-
tance Publique Hôpitaux de Paris - Sorbonne Université 
(APHP-SU) hospitals. We included patients aged 75 years 
and over who were hospitalized in these AGUs from Jan-
uary 1 to June 15, 2021 for COVID-19 as main diagno-
sis or another medical reason and who were discharged 
from hospital alive. Eligible patients were identified ret-
rospectively from medical records. The follow-up was 18 
months after hospitalization, from September 2022 to 
February 2023. This report follows the STROBE recom-
mendations (Supplementary Methods 1).

Ethical support
This study was approved by the ethics committee (CPP 
Ile de France, Paris, France, no. 107–2021). All included 
patients or their close relatives received an information 
letter specifying their rights and the terms of use of their 
medical data. Non-objection was collected by the physi-
cians in charge of the patients.

Participants
Patients included were aged 75 years and over. They had 
been transferred to an AGU from an emergency depart-
ment or intensive care unit. COVID-19 positivity had 
to be diagnosed by RT-PCR for SARS-CoV-2 and/or 
chest CT according to the WHO interim guidance [18]. 
Patients were excluded if they died during the hospi-
talization, if they were under legal protection or if they 
refused the use of their medical data.

Data collection
One physician per ward (MC, LB, AR) retrospectively 
collected medical data from computer medical records. 
Data included sociodemographic information (age, sex, 
place of living), clinical data such as comorbidities with 
the Charlson Comorbidity Index (CCI) [19], frailty with 
the Clinical Frailty Scale (CFS) [20], the functional inde-
pendence scores activities of daily living (ADL) [21] and 
instrumental activities of daily living (IADL) [22] and 
polypharmacy defined by taking five or more chronic 
medications per day [23]. We recorded the descriptive 
data for the hospitalization including the main diagnosis 
for the hospitalization, the clinical severity at admission 
(quick Sepsis-related Organ Failure Assessment [qSOFA] 
score [24]) and laboratory data (hemoglobin level, lym-
phocyte and neutrophil count, and C-reactive protein 
[CRP], creatinine and albumin levels). We also collected 
information on where patients were discharged from 
hospital (at home, in rehabilitation service, other hospital 
departments or admission to nursing home).

One physician per ward (MC, LB, AR) followed up par-
ticipants at 18 months by phone call. When the patient 
did not answer on several occasions, the close relatives 
or the general practitioner were contacted. Patients were 
considered lost to follow-up when there was no contact 
data available or no answer despite three phone calls. 
Data collected at 18 months included the vital status of 
the patient, new admission to a nursing home, hospital 
readmission, frailty, and functional independence (CFS, 
ADL, IADL scores) and quality of life with the EQ-5D-5 L 
(mobility, independence, daily activities, pain, and anxi-
ety/depression scores from 0 to 4 and global evaluation of 
health scores from 0 to 100) [25].
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Outcomes
The primary outcome was 18-month mortality and asso-
ciated factors. Secondary outcomes were functional 
autonomy with the ADL and IADL, frailty with the CFS, 
quality of life with the EQ-5D-5 L and readmission rate at 
18 months.

Statistical analysis
Demographic data and baseline characteristics are 
described for all patients according to COVID-19 status. 
Missing values are specified only if they were present. 
Data are presented as mean (SD) or median (interquar-
tile range [IQR]) for continuous variables and number 
(percentage) for categorical variables. Comparison of 
quantitative variables between patients with and with-
out in-hospital COVID-19 involved unpaired Student t 
test or Mann-Whitney test for non-normally distributed 
data. Normality was assessed by a graphical representa-
tion of the data distribution. Comparison of categorical 
variables involved the chi-squared or Fisher’s exact test as 
appropriate.

Our primary endpoint, death at 18 months, was 
described as a censured variable, with Kaplan-Meier 
curves. All included patients with available 18-month 
follow-up data were analyzed. Comparison between two 
groups involved the log-rank test. For adjusted analy-
sis, we used a Cox regression model studying the asso-
ciation between COVID-19 positivity and mortality at 
18 months, estimating adjusted hazard ratios (aHRs) and 
95% confidence intervals (CIs). Adjusting factors were 
selected if they were clinically significant or were signifi-
cant at p < 0.2 on univariate analysis [26]. The propor-
tional risk hypothesis was respected.

The secondary endpoints of rehospitalization, loss 
of autonomy (ADL and IADL scores at 18 months and 
ratio between 18 months and baseline), quality of life 
(EQ-5D-5  L score at 18 months) and frailty scores (at 
18 months and ratio between 18 months and baseline) 
were compared with univariate statistical methods (Wil-
coxon-Mann Whitney test for quantitative variables, chi-
squared or Fisher’s exact test for categorical variables).

Statistical analyses were performed with RStudio 
2023.06.0 + 421. All p-values were two-tailed and p < 0.05 
was considered statistically significant.

Results
Characteristics of patients
In total, 528 patients were hospitalized during the inclu-
sion period: 311 met the inclusion criterion and 254 were 
finally included (63 with COVID-19, 191 other reasons) 
(Fig.  1). The mean (SD) age was 88 (6) years; 98 (39%) 
patients were male; and the median (IQR) CCI was 7 
(5–9), median ADL score 5 (3.5-6) and median CFS score 
5 (4–6). Baseline characteristics by COVID-19 status 

are summarized in Table  1. At baseline, as compared 
with patients without COVID-19, those with COVID-
19 were significantly younger (mean (SD) 86 (6) vs. 88 
(6) years; p = 0.03), less frail (median CFS score 5 [4–6] 
vs. 6 [4–6]; p = 0.007) and more independent (ADL score 
5.5 [4–6] vs. 5 [3.5-6], p = 0.03; IADL score 3 [1–4] vs. 
2 [0–3], p = 0.04). They were also more obese (19% vs. 
7.3%; p = 0.02) but had less atrial fibrillation (25% vs. 44%; 
p = 0.009). Non-COVID-19 patients were mainly admit-
ted in AGUs with a diagnosis of a fall (24%), acute heart 
failure (18%) and pulmonary infection (9.9%) (Table  1). 
They had significantly higher albumin level (mean 31 [5] 
vs. 29 [4] g/L; p 0.04) and less severe lymphopenia (mean 
lymphocyte count 1.05 [0.48] vs. 0.81 [0.52] G/L; p 0.001) 
as well as more impaired renal function (mean glomer-
ular filtration rate estimated by Cockroft: 41 [21] vs. 50 
[28] ml/min/m2; p 0.01). The two groups did not differ 
in clinical severity at admission (median qSOFA 0 [0–1] 
vs. 0 [0–1], p 0.48). (Table  1). Patients in the COVID 
19 group were more likely to be admitted to rehabilita-
tion department at discharge (57.1% vs. 25.1%, p < 0.001 
(Table 1)).

Primary objective: 18-month mortality and associated 
factors
At 18 months, 50.8% (n = 32/63) of COVID-19 patients 
had died as compared with 66% (n = 126/191) of non-
COVID-19 patients (p = 0.03) (Fig. 2).

COVID-19 positivity was not significantly associated 
with 18-month mortality (aHR 0.67, 95%CI 0.39 to 1.14) 
on multivariate Cox regression analysis adjusted on age; 
CFS score; presence of major cognitive disorder; history 
of coronary artery disease, atrial fibrillation, and can-
cer; previous SARS-Cov2-infection; ADL score, albumin 
level and lymphocyte count (Table 2). Factors associated 
with 18-month mortality were atrial fibrillation (aHR 
1.51, 95%CI 1.01 to 2.25), cancer (aHR 1.84, 95%CI 1.15 
to 2.94) and hypoalbuminemia (high-level albumin-
emia seemed protective: aHR 0.95, 95%CI 0.92 to 0.99) 
(Table 2). Admission to a rehabilitation department was 
not associated with mortality compared to patients dis-
charges at home (aHr 1.14 95%CI 0.69 to 1.89) (Table 2).

Secondary objectives: Functional status, frailty, and quality 
of life at 18 months (Table 3)
At 18 months, the non-COVID-19 and COVID-19 
groups did not differ in median ADL (4.0 [2.5–5.5] vs. 
4.5 [3.0-5.5], p 0.50) or IADL (1 [0–3] for both groups, p 
0.74). Patients lost a median of 0.5 (-1.5 to 0) ADL points 
and 1 (-2 to 0) IADL points as compared with baseline 
in these two measures, with no significant difference in 
loss of points between non-COVID-19 and COVID-19 
patients (p 0.48 and p 0.35, respectively). The two groups 
did not differ in median CFS score at 18 months (6 [5–7] 
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vs. 6 [5–7], p 0.89). The median difference in CFS score 
from baseline was 1 point (0–2) for both groups (p 0.32) 
(Table 3).

Although the two groups significantly differed in ADL, 
IADL and CFS scores at admission, this was no longer 
the case for the 18-month survivor population.

Among patients who were able to answer the 
EQ-5D-5 L questionnaire, the two groups did not signifi-
cantly differ in any of the items (Table 3).

Discussion
To our knowledge, this is the first study to investigate 
such a long-term prognosis of COVID-19 in a geriatric 
population. Our cohort study evaluated the prognosis 
of geriatric patients 18 months after hospitalization for 
COVID-19 versus other reasons for hospital admission. 
The 18-month mortality rate was 51% in the COVID-19 
group versus 66% in the non-COVID-19 group, COVID-
19 positivity was not associated with excess mortality on 
multivariate analysis, and functional status and frailty at 
18 months were similar between the two groups.

Some studies evaluated prognosis at 3 or 6 months 
after a hospital admission for COVID-19 in geriatric pop-
ulations discharged alive. They reported a mortality rate 

of 13.5% at 3 month during the first two pandemic waves 
in Nantes, France [27], 8.5% at 3 month during first wave 
in Madrid, Spain [12]. Their included patients were less 
frail than in our study. A Norwegian study described 36% 
mortality at 6 months after hospitalization during the 
first wave [11]. The authors did not collect frailty status 
at admission nor CCI or functional status with ADL and 
IADL, so we cannot easily compare their results with our 
study.

Post-hospitalization mortality seems to vary widely. 
These studies took place during the first two waves of 
pandemic, when the wild-type SARS-CoV-2 virus was 
predominant (https://www.who.int/publications/m/
item/historical-working-definitions-and-primary-
actions-for-sars-cov-2-variants), (https://www.who.
int/emergencies/diseases/novel-coronavirus-2019/sit-
uation-reports) whereas we were interested in patients 
hospitalized during the third wave in France, when 
the alpha variant was predominant (https://www.san-
tepubliquefrance.fr/dossiers/coronavirus-covid-19/
coronavirus-chiffres-cles-et-evolution-de-la-covid-
19-en-france-et-dans-le-monde). During our inclusion 
period, therapies were already developed and improved 
patient prognosis [5, 28]. Thrombotic complications were 

Fig. 1  Flow of patients in the study. AGUs, acute geriatric units
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All
N = 254

Non-COVID-19
N = 191

COVID-19
N = 63

p value

Age (years), mean (SD) 87.5 (6.47) 88.0 (6.41) 86.0 (6.47) 0.03
< 85 83 (33) 57 (30) 26 (41) 0.09
85 to 90 140 (55) 109 (57) 31 (49) 0.28
> 90 31 (12) 25 (13) 6 (9.5) 0.45
BMI (kg/m²), mean (SD) 24.5 (6.33) 24.3 (6.61) 25.2 (5.49) 0.38
Male 98 (39) 69 (36) 29 (46) 0.16
Medical history
CFS 5 (4–6) 6 (4–6) 5 (4–6) 0.007
CCI 7 (5–9) 7 (5–9) 7 (5–9) 0.21
Major cognitive disorder 91 (36) 74 (39) 17 (27) 0.09
Depression 46 (18) 34 (18) 12 (19) 0.82
Parkinson’s disease 7 (2.8) 6 (3.1) 1 (1.6) 0.99
Stroke 66 (26) 53 (28) 13 (21) 0.26
Hypertension 190 (75) 141 (74) 49 (78) 0.53
Diabetes 73 (29) 55 (29) 18 (29) 0.97
Obesity1 26 (10) 14 (7.3) 12 (19) 0.02
Coronary artery disease 47 (19) 40 (21) 7 (11) 0.09
Cardiac failure 73 (29) 55 (29) 18 (29) 0.97
Atrial fibrillation 100 (39) 84 (44) 16 (25) 0.009
Valvulopathy 34 (13) 21 (11) 13 (21) 0.05
Artery disease 37 (15) 29 (15) 8 (13) 0.63
Chronic respiratory disease 43 (17) 29 (15) 14 (22) 0.20
Thromboembolic disease 36 (14) 25 (13) 11 (18) 0.41
Gastric ulcer 13 (5.1) 8 (4.2) 5 (7.9) 0.32
Alcohol 23 (9.1) 16 (8.4) 8 (13) 0.33
Smoking 17 (6.7) 12 (6.3) 5 (7.9) 0.77
Chronic renal failure2 79 (31) 58 (30) 21 (33) 0.66
eGFR < 30 ml/min 19 (7.5) 15 (7.9) 4 (6.3) 0.99
Chronic hepatic insufficiency 12 (4.7) 11 (5.8) 1 (1.6) 0.99
Cancer 43 (17) 37 (19) 6 (9.5) 0.08
Metastatic 11 (4.3) 7 (3.7) 4 (6.3) 0.47
Polymedication3 177 (70) 131 (69) 46 (73) 0.54
Previous SARS-Cov-2 infection 27 (10.7) 23 (12) 4 (6) 0.25
Autonomy before admission
ADL 5 (3.5-6) 5 (3.5-6) 5.5 (4–6) 0.03
IADL 2 (0–3) 2 (0–3) 3 (1–4) 0.04
Living in a nursing home 24 (9.4) 22 (12) 2 (3.2) 0.05
Leaving home 119 (47) 87 (46) 32 (51) 0.49
Reason for admission – Main diagnosis
SARS-Cov-2 infection 63 (25) - 63 (100) -
Fall 45 (18) 45 (24) - -
Acute heart failure 34 (13) 34 (18) - -
Pulmonary infection 19 (7.5) 19 (9.9) - -
Urinary infection 15 (5.9) 15 (7.9) - -
Delirium/psychiatric disease 13 (5.1) 13 (6.8) - -
Digestive bleeding 11 (4.3) 11 (5.8) - -
Stroke 9 (3.5) 9 (4.7) - -
Epileptic seizure 8 (3.1) 8 (4.2) - -
Cancer 8 (3.1) 8 (4.2) - -
Major cognitive impairment 6 (2.4) 6 (3.1) - -
Endocrinologic reason 5 (2) 5 (2.6) - -
Hemorrhage 5 (2) 5 (2.6) - -

Table 1  Demographic data and baseline characteristics of participants by COVID-19 status
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known to induce mortality, so prevention with antico-
agulants was appropriate [29, 30]. Furthermore, vaccines 
were developed and were found effective in reducing the 
risk of severe forms of the disease [31, 32].

We did not find any study with a follow-up of more 
than 6 months in a geriatric population.

Mortality rate at 18 months in patients hospitalized for 
a medical reason other than COVID-19 seemed higher 
than that reported by Walter et al. in 2001 [33]. In a gen-
eral geriatric population out of the COVID-19 context, 
a 2022 study reported 32% (n = 63/195) mortality at 20 
months [34], whereas we found 66% (n = 126/191) mor-
tality at 18 months. A part of the population in the previ-
ous study was admitted in general medicine, and patients 
were younger and less frail than in our study. The authors 
did not report autonomy and did not specify the medi-
cal history of included patients. The observed difference 
could be explained in part by a more frail and comorbid 
population in our study than in the previous one.

In our study, COVID-19 positivity was not associated 
with 18-month mortality on multivariate analysis. This 
result runs counter to our initial hypothesis. The limited 
sample size of the study may have limited the statistical 
power and affected these results. The COVID-19 popu-
lation was younger, more independent, and less frail at 

hospital admission than the non-COVID-19 population, 
but our analysis was adjusted on these factors. Although 
CCI was not a predictor of mortality, some comorbidities 
such as cancer and atrial fibrillation were associated with 
excess mortality and occurred more in non-COVID-19 
than COVID-19 patients.

Functional prognosis, frailty
The loss of functional independence in older people after 
hospitalization has been an assessed marker for many 
decades and is frequently reported in the literature [35, 
36]. In our population, the mean loss of points was 0.5 
points in ADL and 1 point in IADL, with no significant 
difference between the two groups. The studies men-
tioned aboved reported a mean loss of 1.5 points in ADL 
[27] or functional decline in 30% of the population [12] 
at 3-month. Although extended follow-up after hospital-
ization may increase the loss of functional independence, 
this delay also suggests a greater possibility of recovery 
for patients with few intercurrent acute events.

Patients’ frailty at 18 months after hospitalization did 
not significantly differ between the two groups, includ-
ing the difference compared with CFS score at admis-
sion. The median increase in CFS score was 1 (0–2). 
This 1-point increase seemed to predict mortality on 

All
N = 254

Non-COVID-19
N = 191

COVID-19
N = 63

p value

Digestive infection 5 (2) 5 (2.6) - -
Thromboembolic disease 1 (0.4) 1 (0.5) - -
Intrahospital SARS-Cov-2 infection 3 (1.6) 3 (1.6) - -
Clinical scores
qSOFA at admission 0 (0–1) 0 (0–1) 0 (0–1) 0.48
Laboratory variables at admission
Polynuclear neutrophils (G/l) 7.90 (4.39) 7.80 (4.44) 8.15 (4.29) 0.59
Lymphocytes (G/l) 0.98 (0.50) 1.05 (0.48) 0.81 (0.52) 0.001
Haemoglobin (g/dl) 10.4 (1.91) 10.4 (2.00) 10.6 (1.58) 0.36
Creatinine (µmol/l) 117 (77.7) 117 (78.3) 118 (76.6) 0.88
eGFR Cockroft (ml/min) 43 (23) 41 (21) 50 (28) 0.01
eGFR MDRD (ml/min) 64 (31) 64 (3) 66 (4) 0.65
CRP (mg/ml) 87.9 (80.9) 82.5 (82.4) 104 (74.5) 0.07
Albumin (g/l) 30.4 (5.15) 30.8 (5.41) 29.3 (4.12) 0.04
Discharge status
At home 135 (53.1) 114 (59.7) 21 (33.3) < 0.001
Rehabilitation 84 (33.1) 48 (25.1) 36 (57.1) < 0.001
Other hospital unit 29 (11.4) 26 (13.6) 3 (4.8) 0.07
Nursing home admission 6 (2.4) 3 (1.6) 3 (4.8) 0.16
Data are number (%) or median (interquartile range) unless otherwise indicated. Comparison between groups was by Student t test or Mann-Whitney U test for 
quantitative variables and chi-squared or Fisher’s exact test for categorical variables. Missing values are specified only if they were present
1Obesity defined as BMI > 30 kg.m2

2 Chronic renal failure = creatinine clearance < 60 ml/min
3 5 or more medications

Abbreviations BMI = body mass index; CFS = Clinical Frailty Score; CCI = Charlson Comorbidity Index; eGFR = estimated glomerular filtration rate; ADL: activities of daily 
living; IADL = instrumental activities of daily living; MDRD = Modification of Diet in Renal Disease; CRP = C-reactive protein; qSOFA = quick Sepsis-related Organ Failure 
Assessment

Table 1  (continued) 
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univariate analysis but not after multivariate adjustment. 
The literature previously demonstrated increased frailty 
after COVID-19 hospitalization [27, 37]. In 2023, Ferrara 
et al. reported an increase in frailty at 6 months in 34.5% 
of their patients [37]. The authors included patients aged 
65 years and older who were discharged alive after hospi-
talization due to COVID-19during three pandemic waves 
in northern Italy. Prampart et al. reported a median 
increase in CFS score of 1 point (0–2) at 3-month follow-
up [27].

Strengths and limitations
To our knowledge, this is the first study to compare a 
COVID-19 and non-COVID-19 population with such a 
long-term follow-up. Our multicentric study involved 
three AGUs in hospitals belonging to the same APHP 
university hospital group, where clinical practices are 
similar, particularly in terms of recommendations for the 
management of COVID-19 during our inclusion period. 
We did not select patients and included all those hospi-
talized in our units who met the inclusion criteria and 
consented to the study. Our population is representative 
of patients hospitalized in AGUs: 77% were aged 85 years 

and over and were comorbid. We studied health-related 
quality of life with a validated score based on patients’ 
feelings. This outcome is still unusual in geriatric popula-
tion studies.

There are a few limitations. First, we did not have 
data for the COVID-19 variant for our patients. Dur-
ing the inclusion period, the predominant variant circu-
lating in France was the alpha variant, with the gradual 
appearance of the beta variant. The omicron variant is 
currently responsible for most COVID-19 cases [38, 
39]. In recent systematic reviews comparing long-term 
sequelae with different SARS-Cov-2 variants, patients 
infected with the historical variant seem more likely to 
develop long-COVID-19 symptoms [40]. Long-term 
prognosis does not seem to differ between alpha and 
omicron variant cases [41]. Our results seem appli-
cable to current geriatric patients with COVID-19. 
Second, we did not know which treatments COVID-
19 patients received, although recommendations for 
management and treatments for COVID-19 were simi-
lar in the three AGUs. Those treatments may have 
affected the long-term prognosis and mortality (https://
apps.who.int/iris/bitstream/handle/10665/352027/

Fig. 2  Survival curve at 18 months by COVID-19 status at admission in acute geriatric units (n = 31 lost to follow-up)
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WHO-2019-nCoV-therapeutics-2021.4-fre.pdf ). We 
also do not know the vaccination status of all included 
patients. The national vaccination campaign began in 
January 2021 in France, improving patients’ prognosis 
even more (https://www.santepubliquefrance.fr/dossiers/
coronavirus-covid-19/vaccination-contre-la-covid-19). 
During our inclusion period, some patients may have 
received at least one vaccine. Third, the follow-up was 
by phone call, with no clinical evaluation of patients. The 
results reported depend on the declarations of patients 
or their relatives. Functional status could have been over- 
or underestimated. Some patients’ comprehension diffi-
culties with the telephone method may have limited the 
results obtained (particularly EQ-5D-5  L results). Many 
patients were lost to follow-up. Finally, follow-up at 6, 12 
and 18 months could have been considered to assess the 
variability over time of our secondary outcomes.

Conclusions
In this multicenter study of long-term mortality in geri-
atric patients, COVID-19 positivity was not associated 
with 18-month mortality. Functional status, frailty and 
quality of life were similar between COVID-19 and non-
COVID-19 patients at 18 months.
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Table 2  Cox regression analysis predicting death at 18 months 
according to COVID-19 positivity at admission in acute geriatric 
units

HR 95% CI aHR 95% CI
Baseline characteristics
Age (for 1-year increase) 1.05 1.02–1.08 1.03 1.01–

1.07
CFS score (for 1-point increase) 1.28 1.13–1.46 1.15 0.92–1.45
Major cognitive disorder 1.39 0.97–1.97 1.10 0.68–1.78
Coronary artery disease 1.99 1.33–2.98 1.33 0.82–2.16
Atrial fibrillation 1.83 1.29–2.60 1.51 1.01–

2.25
Cancer 2.24 1.48–3.81 1.84 1.15–

2.94
ADL (for 0.5-point increase) 0.83 0.75–0.92 0.88 0.74–1.05
Previous SARS-Cov2-infection 1.43 0.85–2.42 1.11 0.61–2.02
SARS-Cov-2 infection 0.61 0.38–0.97 0.67 0.39–1.14
Laboratory variables at admission
Albumin level (for 1-point 
increase)

0.95 0.92–0.98 0.95 0.92–
0.99

Lymphocyte count (for 1-point 
increase)

0.70 0.10–5.02 0.73 0.09–5.89

Discharge
At home Ref Ref Ref Ref
In Rehabilitation 0.84 0.56–1.27 1.14 0.69–1.89
Other 2.83 1.80–4.46 3.85 0.69–4.89
N = 205 (no. of events = 112), 49 missing values. Concordance = 0.71

Abbrevations ADL = activities of daily living

aHR = adjusted on age, CFS score, major cognitive disorder, coronary artery 
disease, atrial fibrillation, cancer, ADL, albumin level, lymphocyte count, 
previous SARS-Cov-2 infection, discharge status

Table 3  Secondary objectives at 18 months
All
N = 254

Non-CO-
VID-19
N = 191

COVID-
19
N = 63

p 
value

Readmission 130 (51) 105 (55) 25 (40) 0.14
Number of readmissions 1 (0–1) 1 (0–1) 1 (0–1) 0.38
New admission in nursing 
home

37 (15) 29 (15) 8 (13) 0.85

Missing values 42 (17) 27 (14) 15 (24) -
Functional status 18-month 

survivors
N = 96

N = 65 N = 31

ADL score 4.5 (2.5–5.5) 4.0 
(2.5–5.5)

4.5 
(3-5.5)

0.50

Difference from baseline -0.5 (-1.5 
to 0)

-0.5 (-1.5 
to 0)

-0.5 (-1.5 
to 0)

0.48

IADL score 1 (0–3) 1 (0–3) 1 (0–3) 0.74
Difference from baseline -1 (-2 to 0) -1 (-1 to 0) -1 (-2 

to 0)
0.35

CFS score 6 (5–7) 6 (5–7) 6 (5–7) 0.89
Difference from baseline 1 (0–2) 1 (0–2) 1 (0–2) 0.32
Missing values 33 (13) 21(11) 12 (19) -
Quality of life (EQ-5D-5 L)
Mobility 2 (1–2) 2 (1–2) 2 (1–2) 0.89
Autonomy 1 (0–2) 1 (0–2) 1 (0–1) 0.72
Inconvenience 2 (1–2) 2 (1–2) 1 (1–2) 0.77
Pain 1 (0–2) 1 (0–2) 1 (0–2) 0.48
Anxio-depressive 1 (0–2) 1 (0–2) 0 (0–1) 0.42
Score 60 (50–70) 60 (50–70) 55 

(48–71)
0.63

Missing values 91 (36) 63 (33) 28 (44) -
Data are number (%) or median (interquartile range). Comparison between 
groups was by Student t test or Mann-Whitney U test for quantitative variables 
and chi-squared or Fisher’s exact test for categorical variables. Missing values 
are specified only if they were present

Abbreviations ADL = activities of daily living, IADL = instrumental activities of 
daily living, CFS = Clinic Frailty Scale
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